Preserving agriculture, both farmland and farmers, in the face of expanding and intensifying urban pressure has become an issue of increasing public interest. Concerns include loss of potential future food production, provision of a local fresh food supply, maintaining a diverse and healthy local economy, preserving open space for environmental and aesthetic reasons, and allowing farmers the choice to remain in farming as a livelihood. The last issue becomes one of being able to maintain a profitable operation. Urbanization-increased residential population and expansion of non-farm business and industry-increases the pressure on farmers and makes it more costly and difficult to farm in the traditional way. At the same time, urbanization also provides opportunities for alternative, higher value agricultural enterprises to take advantage of a nearby urban market.
The issue is complicated by the fact that population and businesslindustry growth often takes place in prime agricultural areas. More than half the value of U.S. farm production comes from urbanizing counties. In the Northeast, 57% of the value of agricultural production comes from metropolitan counties, with a further 28$Z0of the value from counties adjacent to metropolitan areas (CenThe authors we, respectively, assistant professor, associate professor, and professor with the Department of Agricukaral Economics and Rural Sociology at The Pennsylvania State University. sus of Agriculture 1992). In Pennsylvania, the top five agricultural counties (in terms of value of annual farm sales) are in the southeast part of the state-the region with the greatest development and competition for agricultural land (Hammer et al. 1996) . These counties produce 42% of Pennsylvania's market value of agricultural products, on just 16% of the farmland. Currently, dairy, livestock, and cash-grain farms predominate, but nursery and greenhouse crops are gaining in importance. However, agricultural land is being converted to other uses at a rapid rate. A study of threatened agricultural land classified the "Northern Piedmont" region, including southeastern Pennsylvania, as the second-most threatened agricultural area in the country (Sorensen et al. 1997) .
Assessing the future of agriculture in these urbanizing areas leads to several important questions. How does urbanization affect farming and how do farmers adapt? Do they change to more high-value enterprises? Do they switch to or add nontraditional activities to take advantage of the proximity of urban consumers? Do farmers simply wait for the right price and sell land for nonagricultural uses? Are the various farmland preservation/rightto-farrn policies effective in helping to maintain a viable agricultural economy in urbanizing areas?
This study addresses these questions for a sixcounty area in southeastern Pennsylvania, a region where development pressure is significant. The re-search is based on a 1998 survey of farm households in the region. The paper focuses on three key aspects of farmer response to urban pressure. First are the changes in production activities. There is an expectation that farmers will shift from traditional, more land-extensive enterprises (grain, hay/ pasture) to more high value, land-intensive enterprises (fruits, vegetables), or to more intensive livestock enterprises. Shifts also are expected toward nontraditional activities aimed at urban consumers, such as on-farm processing, pick-yourown products, or "agri-tainment." The second aspect is the land market. Do farmers respond to, or take advantage of, urbanization pressure by selling land for non-farm uses, or do they buy to expand operations to generate higher levels of farm income? The third aspect is the impacts of the several types of programs that have been instituted to help keep land in farms and maintain farming activities.
The first section of the paper reviews research on the effects of urbanization on agriculture and the second section presents descriptive results for the study region, Multinominal logit models are then estimated to examine factors influencing different aspects of agricultural change.
The Effects of Urbanization on Agriculture
It is widely recognized that in addition to the direct effect development has on agriculture, i.e., the loss of land that had been in agricultural production, development also affects the remaining agriculture indirectly (Berry 1978 , Berry and Plaut 1978 , Plaut 1980 , Lopez et al. 1988 , Lockeretz 1989 , Adelaja et al. 1998 . These indirect effects can be placed in four categories (Lopez et al. 1988) : regulatory effects, technical efficiency effects, speculative effects and market effects. For the most part, these indirect effects of development increase costs and thereby reduce the profitability of staying in production agriculture.
"Regulatory effects" refer to changes in farming practices often required to accommodate increased regulation due to neighboring development and are generally accompanied by declining political power of farmers in the area. Regulations require farmers to incorporate costs of externalities generated by their operations and are primarily a response to increased environmental concerns such as those caused by livestock waste or odor and chemical run-off. Reduced technical efficiency, the "technical efficiency effect," is caused by spillover effects of development. These include vandalism, loss of land to eminent domain, or the increased effort required to obtain inputs with the loss of an agricultural infrastructure. Changing agricultural practices in response to or in fear of nuisance complaints may also reduce technical efficiency.
The "speculative effect" refers to the shortened time horizon farmland owners often have in the face of development pressure, making them disinclined to invest in the farm, and is often referred to as the impermanence syndrome, Owners of farmland will be unlikely to make significant capital investment in the land if they doubt future buyers of the land will be willing to pay for such investment. For example, owners would be less likely to build a new dairy barn on land they beIieve is likely to be developed when sold, Finally, the "market effect" can be either positive or negative, and refers to the fact that development brings farmers closer to some markets and changes the prices of inputs and products. Increased access to urban or suburban markets reduces transportation costs, facilitating direct marketing of agricultural products. The increase in land values due to development is also a "market effect," as is the greater opportunity for off-farm employment in urbanizing areas.
In attempting to understand the effect of development on agriculture, and therefore assess the effectiveness of policies meant to protect farming, researchers have found that suburbanization has differential effects on agricultural enterprises (Berry 1978 , Lopez et al. 1988 , Adelaja et al. 1998 and that these effects are not always negative (Schultz 1951 , Ruttan 1955 , Sisler 1959 , Lockeretz 1988 and 1989 , Lopez et al. 1988 . Lockeretz (1988) in an extensive study of the effect of urbanization on agriculture in the northeastern United States, found little correlation between increased development and a reduction in farming. 1 None of the demographic indicators Lockeretz used (population density, the non-farm proportion of the rural population, the rate of population increase and the increase in land prices) was related to changes in either the aggregate measures of the agricultural sector or the intensity of production.
Lockeretz (1989) also noted that development can often be beneficial to farmers. It provides opportunities for direct marketing of fruits and vegetables to receive retail rather than wholesale ' Lockeretz (1988) found that part-time farms are most common in counties with higher non-farm populations, where the opportunity for off-farm employment is high. He also found that small, intensive farms are most common in highly-urbanized counties, where land is limited arrdopportunities for direct mnrketing are great. Beyond these two tindings, Lockeretz found little evidence of a direct impact of urbanization on farming.
prices. Some farmers have exploited the potential for "agritainment" such as farm tours, maize mazes and bed and breakfast establishments. There is also greater opportunity for off-farm employment, which, while it does not increase farm profitability, can make continued farm operation a viable option. Using data from New Jersey, Lopez et al. (1988) evaluated each of the effects of development separately for various types of agricultural enterprises (categorized as livestock, vegetables, fruits and grains) and the use of inputs (land, labor, capital and intermediate inputs). The net consequence of these effects was that production became more labor intensive with urbanization, and in terms of profits, only vegetable production benefited from the combined effects of develo~ment.
It is generally agreed that d~iry production and livestock farming in general are less compatible with urbanization, but the perceived reasons vary. Adelaja et al. (1998) found that higher land values, by increasing the opportunity cost of land, reduced the size of dairy herds, whereas, Lopez et al. (1988) found that livestock production is especially discouraged by development because it can cause more conflicts with neighbors due to odors (leading to regulatory and technical effects) and requires fixed capital investment, which is discouraged by the speculative effect.
Agriculture in Southeastern Pennsylvania
Six counties from southeastern Pennsylvania were selected for study: Berks, Bucks, Chester, Lancaster, Lehigh and Montgomery. These counties face significant development pressure, but still have a viable agricultural economy. The main urban centers affecting these counties are Philadelphia, Allentown, Reading and Lancaster. These counties are highly developed; the populations in these counties are 57.6% to 90.2% "urban" or "urbanized" (U.S. Census Bureau 1990), Nonetheless, they still produce 38% of the value of Pennsylvania's agricultural output, on only 1470 of its farmland (Census of Agriculture 1997). In spite of development, the area of land in farms in these counties actually increased from 991,189 acres to 1,005,425 acres over the 1992-97 period (Census of Agriculture 1997).
In the six urbanizing counties, a total of 800 farms were randomly selected to receive a questionnaire. These farms were selected from address lists provided by the Farm Service Agency, and one out of every ten addresses was selected. A mail survey was sent to each farm in July 1998. To ensure a reasonable response rate, reminders were sent three and five weeks after the initial mailing. A total of 477 surveys (6070) were returned. Of these, 300 questionnaires were complete and 177 were partially complete, or the survey respondent reported the farm had been sold to another farmer or for another purpose.
The survey instrument included questions on the characteristics of the farm, changes in land use and enterprises (farm and farm-related) over a 10-year period (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) , land use policies, utilization of labor on-farm and off-farm, and basic demographic characteristics of the farm household. Survey questions focused on the adaptations being made by farms in this region, including changes in land operated, changes in the mix of farm enterprises, and the start-up of farm-related businesses such as value-added processing and enterprises such as "pick your own" and "bed and breakfast" businesses to appeal to urban consumers. Questions were also asked regarding the extent of urban development pressure, including the prevalence of nuisance complaints against the farm by neighbors and sales of farmland for business and residential development, as opposed to sales for farming. Finally, to provide a context for analysis, data were also collected on the density of population in each township in which responding farms were located and on land use programs that are used locally to protect farming. Population density (people per square mile) data for 1990 and 1998 were gathered from the Pennsylvania State Data Center and the U.S. Census. Questions on land use programs such as differential assessment of agricultural land, agricultural zoning, conservation easements, purchase of development rights (PDR), and right-tofarm legislation (RTF) were included in the survey.
Characteristics ofSurveyed Farms
In 1998, the responding farmers operated an average 141 acres of land, slightly more than half of which was rented. Their mean age was 52 years, 94% were male, and they had an average 12 years of education. Twelve percent of farms had agricultural sales of at least $250,000 annually, The percentage of farms in the smallest category, those with gross sales of less than $40,000, was approximately 4270. The medium sized farms, those with sales between $40,000 and $249,999, comprised 46% of the responding farms. The majority of farms, 70% were sole proprietorships, while 9% were partnerships and 1870 were family corporations. The remaining 490 were classified as "other" including a mixture of ownership categories, nonfamily corporations and non-commercial farms.
The respondents to the survey are quite similar to the others in the state, as data from the 1997 Census of Agriculture show the average farm in the state had 158 acres, the mean age of farm operators was 53, and 93% of farm operators in 1997 were male. The categories for gross farm sales differ from those used in this study, making direct comparisons difficult. While the categories of farm organization differ somewhat, it seems the sample used in the study has a higher degree of partnerships and corporations, as only 11Yo of farms in the state fell into that category.
Nearly half of the farms (48%) were located in townships with 1990 population density of 200 people per square mile or less, while another 40% were in townships with 201 -500 people per square mile (table 1), The region has experienced rapid population growth, as 8% of the farms were in townships with a population density growth rate of 26% or more from 1990 to 1998 and a further 31% of farms were in townships with 11 to 25910growth rates.
In urbanizing agricultural areas, a frequent prob-
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lem farmers face is complaints about farming practices. In our sample, almost 40% of respondents reported having received complaints in the previous five years. There was no statistical relationship between township population density change and complaints received, but there was between population density in 1990 and complaints. The tendency was for farmers in the least dense townships in 1990 to have received proportionately more complaints in recent years. This is probably because these townships have more agricultural activit y, leading to more complaints from residents.
Adaptation Strategies
One indicator of the impacts of urbanization on agriculture is the adjustment that farmers make in their farming activities. The expectation is that urban pressure will cause farmers to shift from traditional to either more intensive or high value enterprises. In a survey conducted west of Toronto, Johnston and Bryant (1987) identified six strategies adopted by farms in that region: 1) pick-yourown operations, 2) establishment of retail outlets, 3) land-extensive cash cropping, 4) direct livestock sales, 5) supplemental employment and 6) singlelot severance.
Among the farmers surveyed in southeast Pennsylvania, however, most still produce the crops traditionally grown in the region, and major changes are not evident. In 1998, 7470 of the farms produced cash grains and 7190 produced hay or pasture for livestock (table 2) . Very few farms produced fruits (4%), vegetables (7%), or nursery plants (2910). Over the 10-year period, there were slight decreases in average acreage per farm in grains, hay and vegetables, and increases in average nursery plant acreage. Paired t-tests be- tween the 1988 and 1998 means showed that the changes in the acreage of grains, hay and nursery plants were significant at the 10% level or better. Patterns of livestock ownership also did not change dramatically over the 10-year period. More than one-third of respondents (3590) had dairy cattle in 1998, with slightly lower percentages having beef cattle and horses. There were slight increases in the average number of dairy cows and horses in 1998 as compared to 1988, and a more than doubling of the number of broilers per farm. Slight decreases were noted in the average number of beef cattle and hogs, but a large decrease (46%) in the average number of laying hens took place. However, only the changes in the number of horses and hogs were statistically significant (table 2) .
Another strategy to adapt to urbanization pressures is to engage in non-traditional enterprises, such as on-farm processing, direct marketing, or "agri-tainment." Only a relatively small proportion of the respondents (1570) reported being involved in any of these types of activities, and this involvement did not differ statistically by township population density or change in density. Govindasamy et al. (1999) analyzed data from a survey of farmers in New Jersey who were involved in various types of direct marketing and other incomegenerating activities, to determine which of these activities are most likely to increase farm incomes. They found that selling produce through garden centers or greenhouses was most likely to increase gross farm income. In addition, hosting farm festivals, direct retailing, selling value-added products and selling in an urban or suburban market all increased the probability of obtaining a higher farm income. Rather surprisingly, pick-your-own operations and the use of temporary sale facilities (such as stands or wagons) reduced the odds of obtaining a higher farm income. Other practices, including farm tours, organic production and sales location in a commercial zone had no statistically significant effect on farm income. The low adoption rate of these practices among respondents probably reflects their recognition that these practices may do little to raise farm income.
A further strategy to adapt to urbanization and maintain a farm livelihood is to seek off-farm income sources. Previous research in Pennsylvania (Hallberg et al. 1987) found that over half of farm families had off-farm employment, and that 72% of those families earned more than half their taxable income from this work. The respondents to this survey conform to this pattern, as almost half (or their spouses) had off-farm work, but off-farm employment generated only about 25% of household income. On average, more than half (53%) of
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household income came from sales of agricultural products, and another 7% from custom work and other on-farm value-added activities. The remainder was from other sources such as dividends, pensions and government payments, and rent or lease payments.
Another key indicator of the impacts of urbanization on agriculture is change in farmland. To assess this impact, respondents were asked about land purchases and sales, and the subsequent use of the land. Twenty-five percent of the surveyed farmers bought agricultural land between 1988 and 1998. Of those who bought land, 82% indicated it was for expanded agricultural production, either for existing enterprises or new enterprises. However, 36910also said they had purchased land for investment purposes, presumably hoping to take advantage of rising land values. Of those who did not buy agricultural land, only 37% stated it was because they did not need additional land. The remainder indicated that agricultural land was too expensive (6170), that it was not available (29%) or that financing was not available (20%).2
The reasons for purchasing, or not purchasing, land provide some indication of future farming intentions and the confidence that farmers have in the future of farming in urbanizing areas. The minority of farmers who purchased land in the 1988-1998 period expects they can continue to farm profitably in the region. At the same time, the 36% who bought land for speculation, as well as those who considered land too expensive or unavailable, indicates that there may be some difficulty in keeping land in agriculture in the future. Access to land may be particularly difficult for young farmers. Furthermore, while the purchases of land by farmers did not differ statistically by township population density or change in density, only 9% of the purchases were in the most densely populated townships, or those with the greatest increase in density. These results reflect the market effect of urbanization impact on agricultural land values.
Sales of land are somewhat more revealing of the impacts of urban pressure on farmers. A considerably higher percent of respondents sold agricultural land in the ten years previous to the survey (41%). Of these sales, only 23% of the parcels are still in agriculture. More than half (52Yo) said the sold land has been converted to housing, with the remainder being used for business, industry or other purposes. None of the land sold in the townships of greatest population density increase re-mained in agriculture, and even in the townships with low population density or slight increases in population density, only about one third of the land sold remained in agriculture.
Perceptions of Farmland Preservation Policies
A major focus of public policy in response to urban pressure on farming has been to create programs to mitigate the impacts of urbanization on farmers and help preserve farming activities. These include differential assessment of agricultural land, agricultural security areas, agricultural zoning, conservation easements, purchase of development rights (PDR), and right-to-farm (RTF) legislation. Pennsylvania has all of these tools. In this sample, 75% of the respondents had taken advantage of differential assessment, and 37?Z0 were in agricultural security areas, Farms in agricultural security areas do not face restrictions on land use, but they receive three benefits. First, township supervisors in these areas agree not to enact nuisance ordinances that restrict customary farming practices, second, farmers have greater protection against eminent domain claims, and third, the landowner becomes eligible to apply for the purchase of development rights.
To assess the impacts of these programs, farmers were asked if the policies of agricultural zoning, conservation easements, the purchase of development rights and right-to-farm legislation had had a beneficial effect, harmful effect or no effect on their farming operations. While only a minority felt that the policies had any effect, all but zoning were perceived by a higher percentage of farmers to have had beneficial effects. Discussions with focus groups in these counties3 suggested this may be because zoning is sometimes so restrictive it prohibits other income-generating activities. Comparisons of the relationship between the opinions about the effects of the land/farm preservation programs and the urbanization measures indicate that township population density change is related to the perceptions of program effectiveness. There is a tendency for a relatively higher percentage of farmers to view the policies as beneficial as the change in population density increases. This effect seems to be most pronounced in the middle range of density increase. Farmers in townships with the smallest increases in population density are most likely to see no effect of the policies. The results are similar for percentage change in density.
Perceptions of the survey respondents about the effects of the specific programs are examined in tables 3-5. Perceived harmful effects of zoning are relatively more prevalent in the townships with the greatest density change (39%), while opinions of a beneficial effect are much more prevalent in the medium-change townships (29Yo), Farmers in townships with the least density change overwhelmingly state zoning has no effect on their farm operation (59'70). Beneficial perceptions of conservation easements are particularly high in the medium and high change townships (16 and 1770, respectively) and quite low in the lowest density change areas (6?ZO).They are seen as relatively more harmful in the highest density change townships (13%), More than 8070 of farmers responded that either conservation easements have no effect on their farming or do not apply to their land. Chi-squared significance: 0.000
Almost no harmful perceptions were held about right-to-farm programs, and among the beneficial opinions, the RTF programs are seen as relatively more beneficial as population density change increases. More than half of the farmers in townships with little change believed RTF programs had no effect on their farming, Similar tendencies are present for the PDR program, although the differences are not statistically significant. 
Analytical Models
where Y is the dependent variable representing the choice made, j indexes the choices, x is a vector of individual characteristics, i indexes the individuals, n indexes the independent variables, e is the natural base of logarithms and @ is a vector of unknown parameters.
The coefficients in this model do not represent the marginal effects, i.e., how a change in an independent variable affects the probability of a particular choice being made. The marginal effects
Agricultural and Resource Economics Review
of the regressors on the probabilities are determined by:
(2) Models were estimated for the dependent variables ( Yi) representing (1) change in hay, pasture and grain acreage, and (2) change in acres of land owned and operated (owned plus rented), The estimated models for the change in acres cultivated or land operated incorporate three choices-an increase in acreagelfarmland, a decrease in acreagel farmland, or no change, The empirical model for change in farmland operated and cultivation of traditional crops in the six-county area is specified as: the percent change in population density (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) in the township in which the farm is located.
1 if the farmer owns land assessed at its agricultural use value rather than its market value, and O otherwise.
1 if the farmer owns land in an agricultural security area, and O otherwise.
1 if the farmer has received any complaints in the past five years about agricultural practices, and O otherwise. 1 if the farm is involved in value-added production or other income-generating activities, and O otherwise.
the age of the survey respondent.
Respondent's education = the years of formal education the respondent has received, Incorporated = 1 if the farm is a family corporation, and O otherwise.
One category was omitted from each of the dummy variables above to serve as the reference category. The base farm therefore has land assessed only at its market value, is not in an agricultural security area, had agricultural sales of less than $40,000 in 1987 and is not a family corporation. The base respondent to the survey also perceives no benefit from agricultural zoning, conservation easements, the purchase of development rights and/or right-to-farm legislation, and neither the respondent nor the spouse has off-farm employment. The descriptive statistics for these variables are reported in table 6.
Multinominal logit models are reported for the change in hay and grain acreage, and change in acres of land operated (owned plus rented) (tables 7 and 9, with marginal effects in tables 8 and 10). The only urbanization measure used is the percent change in township population density, as population density in 1990 was not statistically significant. The change in haylgrain acreage is used a measure of whether or not farmers maintain the traditional farming scheme under urban pressure. The change in land operated is a broader measure of the impacts of urbanization on farming; whether farmers increase acreage to take advantage of market advantages, decrease due to negative effects of urbanization or continue to farm at the same scale. Overall, the results show that urbanization pressure, as measured by percent change in township NOTES: N = 131; Significance levels: *Denotes significance at 10%, **denotes significance at 570 and ***denotes significance at 1'%. The vafrres in parentheses below the coefficients are the probability IZI> z. Log-L = -1 14.7425. 65.6% concordant responses predicted by the model. population density, and the programs to preserve land and/or farming have had an impact on agricultural practices.
The change in acres of farmland operated (owned plus rented) is considered a measure of the overall impact on agriculture of the variables in the model. Of the 131 farms with complete responses for this model, 60 (46%) had no change in the amount of farmland operated, 43 (33%) increased their acreage from 1988 to 1998 and 28 (21%) decreased it. Having land in an agricultural security area and receiving complaints about agricultural practices are positively related to increases in total land operated, while medium-sized farms, incorporated farms and those who perceive benefits from land policies were less likely to have increased land operated (table 7) . The marginal ef- (table 8) show that having land in an agricultural security area increased the likelihood of having increased land operated by 0.218, indicating this policy may be having its intended effect of enabling continued agricultural production. Surprisingly, the receipt of complaints about agricultural practices increased the likelihood of increased land operation by 0.231. This result probably reflects the correlation between lowpopulation density townships and complaints, showing that farms in low-population density townships where agriculture is widespread were more likely to expand production, Having a medium-sized farm, an incorporated farm and perceiving benefits from agricultural preservation policies reduced the likelihood of expanded land operation by 0.219, 0.191 and 0.172, respectively. This indicates medium-sizes farms had sufficient land to be viable, while incorporated farms maybe less likely to change because of difficulty in forming agreement among the several owners. The rather counter-intuitive finding that those who find benefit in agricultural preservation policies were less likely to increase their land holding is probably because these respondents are more likely to live in townships with high population change and face the greatest pressure from urbanization.
Of farms that decreased total land operated, only the percent change in population density was statistically significant. Each 1% increase in population density increased the likelihood of reduced land operated by 0.493, showing the direct and dramatic effect of urbanization on agriculture, NOTES: N = 131; Significance levels: *Denotes significance at 10%, **denotes significance at 5~o and ***denotes significance at 1%. The vatues in parentheses below the coefficients are the probability IZI> z. Log-L = -1 13.7145. 55.0% concordant responses predicted by the model. Acreage in hay, pasture or grain production (considered a proxy for traditional, or landextensive, agricultural practices) showed some similar trends. Fifty-five farms (42%) had no change in acreage of these traditional crops from 1988 to 1998, while 52 farms (40%) increased their acreage and 24 farms (18%) decreased it. Having land assessed at its agricultural use value and having land in an agricultural security area were both associated with increased production of these traditional products (table 9). Having land assessed for its agricultural use value and operating land in an agricultural security area increased the likelihood of increased acreage of hay, pasture or grain by 0.304 and 0.407, respectively, ( of benefits from agricultural preservation policies decreased the likelihood of expanded production of traditional crops by 0.295, again indicating that those who perceive a benefit from these policies are those under the greatest pressure. Having a medium-sized farm, with 1987 gross sales between $40,000 and $249,999, increased the likelihood that production of these crops was reduced by 0.244, as they converted their land to other uses.
Conclusion
The overall objective of this paper was to examine the effects on agriculture of urbanization pressure, and the effects of a variety of programs designed to alleviate this pressure on farmers. The study area was six counties in southeastern Pennsylvania, an area of strong and increasing urbanization, but also an area of productive agriculture, and an agriculture that is still characterized by waditional agricultural enterprises, Urbanization (defined as an increase in population density) puts pressure on farms and farmers to change or adapt. These changes can take the forms of selling land, reducing farm operations, moving to more land-intensive or high-value enterprises, engaging in nontraditional activities that cater to urban populations, and earning income from offfartrt work. Considerable public policy efforts are focused on alleviating these pressures to enable farmers to continue farming as they have.
The results of a survey of farmers in the sixcounty region of southeastern Pennsylvania show that both urbanization and the public programs are having impacts on agriculture. At the same time, major changes or adaptations do not appear to be taking place. Traditional agricultural enterprises, such as livestock and grains still predominate, and widespread changes were not noted, While the market effect brings farmers and consumers closer together, few farmers are responding to this by changing products or marketing techniques. This finding reflects that of Govindasamy et al. (1999) in that many types of value-added production and direct marketing may not increase farm income.
Multinominal logit models were used to examine the impacts of urbanization, the perception of farm and farmland preservation programs, and a set of farm and farmer characteristics on changes in the amount of land in traditional enterprises and land operated as a farm. In contrast to Lockeretz ( 1988) , increasing population density was found to have a strongly negative impact on the amount of land operated. This is an impact that would be expected. This result does not answer, however, the question of why this change is occurring. It is likely that profitability is too low and the land is too valuable in other uses. There was some indication from the survey that land availability and cost limit the ability of farmers to expand. Also, most land that was sold went into nonagricultural uses, Farm size in 1987 was also associated with a negative impact on change in acreage in hay, pasture and grain and total land operated. Mediumsized farmers were less likely to expand total production and more likely to reduce production of traditional crops, This may be because mediumsized farms may not feel the need to expand, because they are sufficiently profitable, while smaller farms may need more land to provide sufficient income.
The results provide evidence that the farm and land preservation programs are having the desired effects. Having land in an agricultural security area was strongly associated with an increase in both the total amount of land operated and the cultivation of traditional crops, indicating this policy may be mitigating the regulatory and technical efficiency effects of urbanization.
Assessment of farmland at its agricultural use value was also associated with an increase in the acreage of traditional crops as it reduces the market effect of increased land values. However, farmers who perceived benefit from farm preservation policies such as agricultural zoning and right to farm legislation were less likely to increase total land operated or land in traditional crops. As farmers in Agricultural and Resource Economics Review rapidly urbanizing areas were more likely to find these programs beneficial, this result may indicate that these farmers feel the most pressure from urbanization. Although farmers who need these programs most recognize their benefit, farm policies may only be effe~tive is not overwhelming.
